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PROBLEM TO BE SOLVED: To reduce the size of a 
generator. 

SOLUTION: When a required generated power exceeds 
the maximum output of the short-time rating of a 
generator 1 , while a clutch 3 is connected, its exceeding 
power component is generated by a running motor 4. 
Moreover, when the required generated power exceeds 
the maximum output of the short- period rating of the 
generator 1 when the clutch 3 is connected, the gear 
ratio of a transmission 5 is lowered, while keeping the 
car speed constant. Furthermore, when the required 
generated power exceeds the maximum output of the 
short-period rating of the generator 1 , while the clutch 3 
is disconnected, the rotational speed of its engine 2 is 
increased. Consequently, to becomes possible to reduce 
the size of the generator 1 , and to reduce its installation 
space and cost. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the generation-of-electrical-energy control device of the hybrid car which is the 
generation-of-electrical-energy control device of the hybrid car which connects the input shaft 
of a drive motor and a change gear with the output shaft of said clutch, and transmits power to a 
driving wheel from the output shaft of said change gear while connecting an engine and the 
motor for a generation of electrical energy with the input shaft of a clutch, and is characterized 
by to generate a part for the excess with said drive motor when said clutch is concluded and 
demand generated output exceeds the maximum output of the short time rating of said motor for 
a generation of electrical energy. 

[Claim 2] It is the generation-of-electrical-energy control unit of the hybrid car characterized by 
generating the part to which demand generated output exceeds the maximum output of the 
continuous rating of said motor for a generation of electrical energy with said drive motor when 
the coil temperature of said motor for a generation of electrical energy is over the 
predetermined value in the generation-of-electrical-energy control unit of a hybrid car according 
to claim 1, even if demand generated output is less than the maximum output of the short time 
rating of said motor for a generation of electrical energy. 

[Claim 3] While connecting an engine and the motor for a generation of electrical energy with the 
input shaft of a clutch The input shaft of a drive motor and a change gear is connected with the 
output shaft of said clutch. It is the generation-of-electrical-energy control unit of the hybrid 
car which transmits power to a driving wheel from the output shaft of said change gear. It is the 
generation-of-electrical-energy control unit of the hybrid car characterized by lowering the 
change gear ratio of said change gear, keeping the vehicle speed constant when said clutch is 
concluded and demand generated output exceeds the maximum output of the short time rating 
of said motor for a generation of electrical energy. 

[Claim 4] It is the generation-of-electrical-energy control unit of the hybrid car characterized by 
generating the part to which demand generated output exceeds the maximum output of the 
continuous rating of said motor for a generation of electrical energy with said drive motor when 
the coil temperature of said motor for a generation of electrical energy is over the 
predetermined value in the generation-of-electrical-energy control unit of a hybrid car according 
to claim 3, even if demand generated output is less than the maximum output of the short time 
rating of said motor for a generation of electrical energy. 

[Claim 5] It is the generation-of-electncal-energy control device of the hybrid car which is the 
generation-of^electrical-energy control device of the hybrid car which connects the input shaft 
of a drive motor and a change gear with the output shaft of said clutch, and transmits power to a 
driving wheel from the output shaft of said change gear while connecting an engine and the 
motor for a generation of electrical energy with the input shaft of a clutch, and is characterized 
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by to increase the rotational speed of said engine when said clutch is released and demand 
generated output exceeds the maximum output of the short time rating of said motor for a 
generation of electrical energy. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the generation-of-electrical-energy control unit 
of the hybrid car which makes an engine and/or a motor the source of propulsion of a car. 
[0002] 

[Description of the Prior Art] The hybrid car which makes an engine and/or a motor the source 
of propulsion of a car is known (for example, refer to JP,5-50865,A). By this kind of hybrid car, it 
generates electricity with the generator connected with the engine output shaft, and is running 
by the motor connected with the engine output shaft through the clutch. 
[0003] By the way, by the hybrid car, in order to attain improvement in specific fuel 
consumption, and clarification of exhaust air, at the time of a low speed and a light load, it runs 
with the driving force of a motor instead of an engine with bad operation effectiveness, and is 
running with engine driving force at the time of a high speed and a heavy load. For example, if 
power is supplied from a dc-battery, it departs with the driving force of a motor at the time of 
the usual start and the vehicle speed increases, a clutch will be concluded and it will switch to 
engine transit. 

[0004] Thus, there is transit mode only by the motor and it is necessary to supply much power 

from a dc-battery by the hybrid car. Therefore, a large-sized generator is needed, a big 

installation tooth space is needed, and there is a problem that cost also increases. 

[0005] The object of this invention is shown in attaining the miniaturization of the motor for a 

generation of electrical energy. 

[0006] 

[Means for Solving the Problem] When it matches with drawing 1 which shows the configuration 
of the gestalt of 1 operation and this invention is explained, invention of (1) claim 1 While 
connecting an engine 2 and the motor 1 for a generation of electrical energy with the input shaft 
of a clutch 3 The input shaft of a drive motor 4 and a change gear 5 is connected with the 
output shaft of a clutch 3. It is the generation-of-electrical-energy control unit of the hybrid car 
which transmits power to a driving wheel 8 from the output shaft of a change gear 5. When the 
clutch 3 is concluded and demand generated output exceeds the maximum output of the short 
time rating of the motor 1 for a generation of electrical energy, the above-mentioned object is 
attained by generating a part for the excess with a drive motor 4. 

(2) Invention of claim 2 generates the part to which demand generated output exceeds the 
maximum output of the continuous rating of the motor 1 for a generation of electrical energy 
with a drive motor 4, when the coil temperature of the motor 1 for a generation of electrical 
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energy is over the predetermined value, even if demand generated output is less than the 
maximum output of the short time rating of the motor 1 for a generation of electrical energy. 

(3) While invention of claim 3 connects an engine 2 and the motor 1 for a generation of electrical 
energy with the input shaft of a clutch 3 The input shaft of a drive motor 1 and a change gear 5 
is connected with the output shaft of a clutch 3. It is the generation-of-electrical-energy control 
unit of the hybrid car which transmits power to a driving wheel 8 from the output shaft of a 
change gear 5. When the clutch 3 is concluded and demand generated output exceeds the 
maximum output of the short time rating of the motor 1 for a generation of electrical energy, the 
above-mentioned object is attained by lowering the change gear ratio of a change gear 5, 
keeping the vehicle speed constant. 

(4) Invention of claim 4 generates the part to which demand generated output exceeds the 
maximum output of the continuous rating of the motor 1 for a generation of electrical energy 
with a drive motor 4, when the coil temperature of the motor 1 for a generation of electrical 
energy is over the predetermined value, even if demand generated output is less than the 
maximum output of the short time rating of the motor 1 for a generation of electrical energy. 

(5) While invention of claim 5 connects an engine 2 and the motor 1 for a generation of electrical 
energy with the input shaft of a clutch 3 The input shaft of a drive motor 4 and a change gear 5 
is connected with the output shaft of a clutch 3. It is the generation-of-electrical-energy control 
unit of the hybrid car which transmits power to a driving wheel 8 from the output shaft of a 
change gear 5. When the clutch 3 is released and demand generated output exceeds the 
maximum output of the short time rating of the motor 1 for a generation of electrical energy, the 
above-mentioned object is attained by increasing the rotational speed of an engine 2. 

[0007] Although drawing of the gestalt of 1 operation was used by the term of The means for 
solving a technical problem mentioned above in order to give explanation intelligible, thereby, this 
invention is not limited to the gestalt of 1 operation. 
[0008] 

[Effect of the Invention] (1) Since according to invention of claim 1 a part for the excess was 
generated with the drive motor when the clutch was concluded, and demand generated output 
exceeded the maximum output of the short time rating of the motor for a generation of electrical 
energy, the motor for a generation of electrical energy can be miniaturized, and the installation 
tooth space and cost can be reduced. 

(2) Since according to invention of claim 2 the part to which demand generated output exceeds 
the maximum output of the continuous rating of the motor for a generation of electrical energy 
was generated with the drive motor when the coil temperature of the motor for a generation of 
electrical energy was over the predetermined value even if demand generated output was less 
than the maximum output of the short time rating of the motor for a generation of electrical 
energy, in addition to the above-mentioned effectiveness of claim 1 , heating of the motor for a 
generation of electrical energy can be prevented. 

(3) Since it was made according to invention of claim 3 to lower the change gear ratio of a 
change gear when the clutch is concluded, and demand generated output exceeds the maximum 
output of the short time rating of the motor for a generation of electrical energy, keeping the 
vehicle speed constant, the motor for a generation of electrical energy can be miniaturized, and 
the installation tooth space and cost can be reduced. 

(4) Since according to invention of claim 4 the part to which demand generated output exceeds 
the maximum output of the continuous rating of the motor for a generation of electrical energy 
was generated with the drive motor when the coil temperature of the motor for a generation of 
electrical energy was over the predetermined value even if demand generated output was less 
than the maximum output of the short time rating of the motor for a generation of electrical 
energy, in addition to the above-mentioned effectiveness of claim 3, heating of the motor for a 
generation of electrical energy can be prevented. 

(5) Since it was made according to invention of claim 5 to increase an engine rotational speed 
when the clutch is released when demand generated output exceeded the maximum output of 
the short time rating of the motor for a generation of electrical energy, the motor for a 
generation of electrical energy can be miniaturized, and the installation tooth space and cost can 
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be reduced. 
[0009] 

[Embodiment of the Invention] Drawing 1 is drawing showing the configuration of the gestalt of 1 
operation. In drawing, a thick continuous line shows the transfer path of mechanical power, and a 
thick broken line shows the power line. Moreover, a thin continuous line shows the control line 
and the double line shows a hydraulic system. The power train of this car consists of a motor 1, 
an engine 2, a clutch 3 t a motor 4, a nonstep variable speed gear 5 t a reduction gear 6, a 
differential gear 7, and a driving wheel 8. The output shaft of a motor 1, the output shaft of an 
engine 2, and the input shaft of a clutch 3 are connected mutually, and the output shaft of a 
clutch 3, the output shaft of a motor 4 f and the input shaft of a nonstep variable speed gear 5 
are connected mutually. 

[0010] An engine 2 and a motor 4 serve as a source of propulsion of a car at the time of clutch 
3 conclusion, and only a motor 4 serves as a source of propulsion of a car at the time of clutch 
3 release. The driving force of an engine 2 and/or a motor 4 is transmitted to a driving wheel 8 
through a nonstep variable speed gear 5, a reduction gear 6, and a differential gear 7. Pressure 
oil is supplied to a nonstep variable speed gear 5 from a hydraulic system 9, and the clamp and 
lubrication of a belt are made. The lubricating oil pump (un-illustrating) of a hydraulic system 9 is 
driven by the motor 1 0. 

[001 1] Motors 1, 4, and 10 are AC machines, such as a three phase synchronous motor or a 
three-phase induction motor, a motor 1 is mainly used for engine start up and a generation of 
electrical energy, and a motor 4 is mainly used for transit and braking of a car. So, with the 
gestalt of this operation, a motor 1 is made to call "the object for a generation of electrical 
energy", a call, and a motor 4 "the object for transit." Moreover, a motor 1 0 is an object for 
lubricating oil pump actuation of a hydraulic system 9. In addition, not only an AC machine but a 
direct current motor can also be used for motors t, 4, and 10. Moreover, at the time of clutch 3 
conclusion, a motor 1 can also be used for propulsion and braking of a car, and a motor 4 can 
also be used for engine start up or a generation of electrical energy. 

[0012] A clutch 3 is a powder clutch and can adjust transfer torque. In addition, a dry type single 
plate clutch and a multiplate wet clutch can also be used for this clutch 3. Nonstep variable 
speed gears 5 are nonstep variable speed gears, such as a belt type and a toroidal type, and can 
adjust a change gear ratio on a stepless story. 

[0013] Motors 1, 4, and 10 are driven with inverters 11, 12, and 13, respectively. In addition, in 
using a direct current motor for motors 1 , 4, and H), it uses a DC chopper instead of an inverter. 
It connects with the Maine dc-battery 15 through the common DC link 14, and inverters 11-13 
change the alternating current generated output of motors 1 and 4 into direct current power, and 
charge the Maine dc-battery 1 5 while they change the direct-current charge power of the Maine 
dc-battery 15 into alternating current power and supply it to motors 1, 4, and 10. In addition, 
since the inverters 11-13 of each other are connected through the DC link 14, the power 
generated by the motor under regeneration operation can be directly supplied to the motor under 
power running, without minding the Maine dc-battery 1 5. Various cells, such as a lithium ion 
battery, a nickel hydoride battery, and a lead cell, and an electrical machinery double layer 
capacitor ******** power capacitor can be used for the Maine dc-battery 1 5. 
[0014] A controller 16 is equipped with a microcomputer, its circumference component, various 
actuators, etc., and controls the change gear ratio of the rotational speed of an engine 2, an 
output torque, the transfer torque of a clutch 3, the rotational speed of motors 1, 4, and 10 and 
an output torque, and a nonstep variable speed gear 5 etc. 

[0015] As shown in drawing 2 , a key switch 20, the selection lever switch 21, the accelerator 
sensor 22, the brake switch 23, a speed sensor 24, the dc-battery thermo sensor 25, dc-battery 
SOC detection equipment 26, the engine revolution sensor 27, the throttle opening sensor 28, 
and the motor coil thermo sensor 29 are connected to a controller 1 6. If the key of a car is set 
as ON location or a START location, it will carry out close [ of the key switch 20 ] (it calls ON or 
ON, and off OFF or OFF for close [ of a switch ] hereafter). According to the setting-out 
location of the select lever (un-illustrating) which switches Parking P, neutral N, Reverse R, and 
drive D, one switch of P, N, R, and D turns on the selection lever switch 21. 
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[0016] The accelerator sensor 22 detects the amount theta of treading in of an accelerator 
pedal (accelerator opening), and the brake switch 23 detects the treading-in condition (at this 
time, it is a switch it turns on) of a brake pedal. A speed sensor 24 detects the travel speed V of 
a car, and the dc-battery thermo sensor 25 detects the temperature Tb of the Maine dc-battery 
15. Moreover, dc-battery SOC detection equipment 26 detects the charge condition (hereafter 
referred to as SOC (State Of Charge)) of the Maine dc-battery 1 5. Furthermore, the engine 
revolution sensor 27 detects the rotational speed Ne of an engine 2, and the throttle opening 
sensor 28 detects throttle-valve opening thetath of an engine 2. The motor coil thermo sensor 
29 detects the coil temperature Tc of the motor 1 for a generation of electrical energy. 
[0017] The fuel injection equipment 30 of an engine 2, an ignition 31, the valve timing adjustment 
32, the throttle-valve opening adjustment 33, etc. are connected to a controller 16 again. A 
controller 16 controls an ignition 31 and lights an engine 2 while it controls a fuel injection 
equipment 30 and adjusts supply, a halt, and fuel oil consumption of the fuel to an engine 2. 
Moreover, a controller 1 6 controls the valve timing adjustment 32, adjusts the close stage of the 
intake valve of an engine 2, controls the throttle- valve opening adjustment 33, and adjusts 
throttle-valve opening thetath of an engine 2. In addition, a power source is supplied to a 
controller 16 from the low-pressure auxiliary dc-battery 34. 

[0018] Drawing 3 and drawing 4 are drawings showing the example of arrangement of a power 
train. The motor 1 of the input side of a clutch 3 and arrangement of an engine 2 may arrange a 
motor 1 for the upstream of an engine 2, as shown in drawing 3 , and as shown in drawing 4 , 
they may arrange a motor 1 on the lower stream of a river of an engine 2. While the output shaft 
of an engine 2 is_ directly linked with the input shaft of a clutch 3 and one shaft constitutes from 
the example of arrangement shown in drawing 3 f the output shaft of an engine 2 is connected 
with the output shaft and belt of a motor 1 , or a gearing. Moreover, the rotor of a motor 1 is 
penetrated, the output shaft of an engine 2 is directly linked with the input shaft of a clutch 3, 
and one shaft constitutes the input side of a clutch 3 from the example of arrangement shown in 
drawing 4 . 

[0019] On the other hand, the motor 4 of the output side of a clutch 3 and arrangement of a 
nonstep variable speed gear 5 may arrange a motor 4 for the upstream of a nonstep variable 
speed gear 5, as shown in drawing 3 , and as shown in drawing 4 , they may arrange a motor 4 on 
the lower stream of a river of a nonstep variable speed gear 5. The rotor of a motor 4 is 
penetrated, the output shaft of a clutch 3 is directly linked with the input shaft of a nonstep 
variable speed gear 5, and one shaft constitutes the output side of a clutch 3 from the example 
of arrangement shown in drawing 3 . Moreover, the input shaft of a nonstep variable speed gear 5 
is penetrated, the output shaft of a clutch 3 is directly linked with the output shaft of a motor 4, 
and one shaft constitutes the output side of a clutch 3 from the example of arrangement shown 
in drawing 4 . In any case, a motor 4 is connected with the input shaft of a nonstep variable 
speed gear 5. 

[0020] In addition, while arrangement of a power train is not limited to the example of 
arrangement shown in drawing 3 and drawing 4 but connecting an engine 2 and a motor 1 with 
the input shaft of a clutch 3, as long as it is the propulsion device in which connect the input 
shaft of a motor 4 and a nonstep variable speed gear 5 with the output shaft of a clutch 3, and 
power is told to a driving wheel 8 through a reduction gear 6 and a differential gear 7 from the 
output shaft of a nonstep variable speed gear 5, what kind of arrangement is sufficient as each 
device. 

[0021] Drawing 5 shows the example of arrangement of the power train which used toroidal one 
CVT to a nonstep variable speed gear. Even when toroidal one CVT is used for a nonstep 
variable speed gear 5, whichever a motor 4 and toroidal [ CVT / 5 ] may be arranged to a clutch 

3 side. However, in any case, a motor 4 is connected with the input shaft of a nonstep variable 
speed gear 5. 

[0022] With the gestalt of this operation, the miniaturization of the motor 1 for a generation of 
electrical energy is attained by the following generation-of-electrical-energy approaches. That 
is, when there is much demand generated output, it generates electricity also with a drive motor 

4 not to mention the generation of electrical energy by the motor 1 for a generation of electrical 
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energy. Furthermore, a change gear ratio is made small, an engine speed Ne is made high, the 
rotational speed of the motor 1 for a generation of electrical energy is gathered, and generated 
output is increased. 

[0023] Drawing 6 shows the change-gear-ratio control pattern of the nonstep variable speed 
gear 5 to the vehicle speed V and an engine speed Ne. For example, suppose that it is running by 
the vehicle speed V1 and the engine speed Ne1 with the usual change gear ratio. When there is 
much demand generated output, it changes into the change gear ratio shown with a broken line 
from the usual change gear ratio, and the rotational speed of an engine 2 is gathered from Ne1 
to Ne2, maintaining the vehicle speed V1. Thereby, the rotational speed of the motor 1 for a 
generation of electrical energy can increase, and generated output can be increased. 
[0024] Here, demand generated output is related to SOC of the Maine dc-battery 15, and the 
demand driving force of a car. Moreover, this demand driving force is proportional to the amount 
theta of treading in of an engine speed Ne and an accelerator pedal. Therefore, the maximum 
time amount which needs the maximum demand generated output and the maximum demand 
generated output in consideration of all transit patterns is presumed, and rating of the motor 1 
for a generation of electrical energy is determined in consideration of a coordination generation 
of electrical energy with the motor 1 for a generation of electrical energy, and a drive motor 4, 
and modification of a change gear ratio. 

[0025] Drawing 7 is drawing showing the rated output and the rating torque of the motor 1 for a 
generation of electrical energy. In addition, in using a motor 1 by modes of power generation, a 
motor shaft drives with an engine 2, and an output and torque become negative. On these 
descriptions, the negative output and the torque at the time of a generation of electrical energy 
are called a generation-of-electrical-energy output and generation-of-electrical-energy torque. 
With the gestalt of this operation, the motor 1 for a generation of electrical energy is used as a 
constant output mold, and short time rating will serve as a fixed output, if Nb is exceeded. On 
the other hand, even if a continuous cruising power exceeds Nb, it increases. If demand 
generated output exceeds the maximum output Pr of continuous rating, lowering and an engine 
speed Ne, i.e., the rotational speed of the motor 1 for a generation of electrical energy, will be 
gathered for a change gear ratio, and a generation-of-electrical-energy output will be increased. 
In addition, the basal turn rate Nb and a maximum shaft speed Nt are determined in 
consideration of the vehicle speed V which needs the maximum generated output, an engine 
speed Ne, etc. 

[0026] Moreover, based on the maximum time amount which needs the maximum demand 
generated output, the short time rating of the motor 1 for a generation of electrical energy is 
determined. Not the power always needed but moreover, with the gestalt of this operation, the 
maximum demand generated output has adopted the generation-of-electricahenergy approach 
which changes a change gear ratio and increases generated output while using a drive motor 4 
as an object for a generation of electrical energy. Therefore, it is not necessary to fill the 
maximum demand generated output with the continuous rating maximum output Pr of the motor 
1 for a generation of electrical energy. That is, the continuous rating and short time rating of the 
motor 1 for a generation of electrical energy are determined so that the maximum demand 
generated output may become less than the short-time-rating maximum output Pmax of the 
motor 1 for a generation of electrical energy. Since the magnitude of a motor is proportional to 
the maximum output of continuous rating, if it is made to fill the maximum demand generated 
output with the maximum output of short time rating, the miniaturization of a motor 1 can be 
attained and reduction and a cost cut of an installation tooth space can be attained. 
[0027] Drawing 8 is a flow chart which shows generation-of^electrical-energy control of the 
gestalt of 1 operation. This flow chart explains actuation of the gestalt of 1 operation. A 
controller 16 performs this generation-of-electrical-energy control program for every 
predetermined time. In step 1 f demand generated output is calculated based on SOC of the 
Maine dc-battery 15, the engine speed Ne as demand driving force of a car, the amount theta of 
accelerator pedal treading in, etc. 

[0028] At step 2, it checks whether demand power can be generated with a current rotational 
speed of the motor 1 for a generation of electrical energy. Demand power can be generated with 
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the present rotational speed, and when the coil temperature Tc of the motor 1 for a generation 
of electrical energy is below a predetermined value, it progresses to step 3, and demand power is 
generated only by the motor 1 for a generation of electrical energy. 

[0029] When demand generated output exceeds the continuous rating maximum output Pr of the 
motor 1 for a generation of electrical energy, it generates electricity to the short-time-rating 
maximum output Pmax, but if the coil temperature Tc of the motor 1 for a generation of 
electrical energy exceeds a predetermined value, the part exceeding the continuous rating 
maximum output Pr will be generated with a drive motor 4. In the present rotational speed, when 
demand generated output cannot be filled only with the motor 1 for a generation of electrical 
energy, or when the coil temperature Tc of the motor 1 for a generation of electrical energy is 
over the predetermined value, it progresses to step 4, and it checks whether the clutch 3 is 
concluded. When the clutch 3 is concluded, it is the mode it runs with the driving force of an 
engine 2 fundamentally, and a drive motor 4 can be used for a generation of electrical energy. 
However, when the clutch 3 is released, it is the mode it runs with the driving force of the motor 
4 for transit fundamentally, and a drive motor 4 cannot be used for a generation of electrical 
energy. 

[0030] When the clutch 3 is concluded, it progresses to step 5, and it checks whether the 
generation-of-electrical-energy assignment with a drive motor 4 is possible. Even if the clutch 3 
is concluded, a drive motor 4 is in a power-running condition, for example at the time of start 
and acceleration, and a car drives with the driving force of an engine 2 and a motor 4. Therefore, 
in such a case, a drive motor 4 cannot be used for a generation of electrical energy, but it 
progresses to step 8. 

[0031] On the other hand, when a drive motor 4 can be used for a generation of electrical 
energy, it progresses to step 6, and it checks whether the part which cannot fill demand 
generated output with the motor 1 for a generation of electrical energy can be filled by 
generation of electrical energy of a drive motor 4. In addition, if the coil temperature Tc of the 
motor 1 for a generation of electrical energy is over the predetermined value at this time, the 
part to which demand generated output exceeds the continuous rating maximum output Pr of the 
motor 1 for a generation of electrical energy will be generated with a drive motor 1. When a 
generated output insufficiency can be filled by coordination generation of electrical energy with a 
drive motor 1 , it progresses to step 7 f and the motor 1 for a generation of electrical energy and 
a drive motor 4 perform a coordination generation of electrical energy. 

[0032] Even if it performs a coordination generation of electrical energy with a drive motor 4, 
when demand generated output cannot be filled, it progresses to step 1 1 , and a change gear 
ratio is changed, a coordination generation of electrical energy with a drive motor 4 is performed, 
and it checks whether demand generated output can be filled. If a change gear ratio is made 
small, maintaining the current vehicle speed, the rotational speed of an engine 2 and motors 1 
and 4 will increase, and a generation-of-electrical-energy output will increase. If demand 
generated output can be filled with modification of a change gear ratio, it will progress to step 12 
and a change gear ratio will be changed. And it progresses to step 7 and a coordination 
generation of electrical energy of the motor 1 for a generation of electrical energy and a drive 
motor 4 is performed. On the other hand, when demand generated output cannot be filled by 
modification of a change gear ratio, either, it progresses to step 10, and demand generated 
output is improved. It warns of the purport for which the required power is insufficient, and you 
may make it reduce the demand driving force according to the amount theta of accelerator pedal 
treading in itself at this time. 

[0033] It checks whether when the clutch is not concluded at step 4, it progresses to step 8, 
and an engine speed Ne is gathered, and demand generated output can be filled. An engine speed 
Ne can be gathered and demand generated output can be filled, and when the coil temperature 
Tc of the motor 1 for a generation of electrical energy is below a predetermined value, it 
progresses to step 9, and the rotational speed Ne of an engine 2 is increased as the insufficiency 
of demand generated output is filled. As it progresses to step 10 even if it increases an engine 
speed Ne when demand generated output cannot be filled on the other hand, or when the coil 
temperature Tc of the motor 1 for a generation of electrical energy is over the predetermined 
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[Translation done.] 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the gestalt of 1 operation. 
[Drawing 2] It is drawing following drawing 1 showing the configuration of the gestalt of 1 
operation. 

[Drawing 3] It is drawing showing the example of arrangement of the power train of the gestalt of 

1 operation. 

[Drawing 4] It is drawing showing other examples of arrangement of the power train of the 
gestalt of 1 operation. 

[Drawing 5] It is drawing showing other examples of arrangement of the power train of the 
gestalt of 1 operation. 

[Drawing 6] It is drawing showing gear change the non-controlling pattern of a nonstep variable 
speed gear. 

[Drawing 7] It is drawing showing the output of the motor for a generation of electrical energy, 
and the property of torque. 

[Drawing 8] It is the flow chart which shows generation-of-electrical-energy control of the 
gestalt of 1 operation. 
[Description of Notations] 
1, 4, 10 Motor 

2 Engine 

3 Clutch 

5 Nonstep Variable Speed Gear 

6 Reduction Gear 

7 Differential Gear 

8 Driving Wheel 

9 Hydraulic System 
11-13 Inverter 

14 DC Link 

15 Maine Dc-battery 

16 Controller 

20 Key Switch 

21 Selection Lever Switch 

22 Accelerator Sensor 

23 Brake Switch 

24 Speed Sensor 

25 Dc-battery Thermo Sensor 

26 Dc-battery SOC Detection Equipment 
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27 Engine Revolution Sensor 

28 Throttle Opening Sensor 

29 Motor Coil Thermo Sensor 

30 Fuel Injection Equipment 

31 Ignition 

32 Valve Timing Adjustment 

33 Throttle-Valve Opening Adjustment 

34 Auxiliary Dc-battery 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 
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[Drawing 2] 
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[Drawing 31 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 81 
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